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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the surface flatness 
of a semiconductor substrate for a semiconductor integrated 
circuit device having element isolating shallow regions. 
SOLUTION: A semiconductor integrated circuit device has a 
semiconductor substrate 1 having element isolating shallow 
trench regions 2 formed by the chemical-mechanical 
polishing. A semiconductor region 3 surrounded with each 
shallow trench region 2 includes a semiconductor region 3 a 
formed on an element forming region A; the region 3 a acting 
as an active region of an MISFET in the semiconductor 
integrated circuit device and it also includes a dummy 
semiconductor region 3b formed on a semiconductor region B 
of the semiconductor substrate 1, not so as to form an isolated 
semiconductor region. The spacing of the semiconductor 
regions 3 is 100/mi or less. 
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(57) [Bft] 

SMtSM I S F ET©gtti«i: LTMt5^# 

snsc^«t 3 era. ^m^mms 
mommit i o OfimEtTtt*. 



[ ■ A - i - B .|. A .|. » » i 




1 : *mt&® 3b : 

3a : 



1 

[&itl»#©3iSB] 

z nx ^ -s z. t * mm. i r s ###as%na sss® . 

^fa^##:S««3E®{w. |ftE*?&jftmift£me©« 

[»*JS3] ■T:£JS2E4^¥#tt*8tlelB£B-?& 

oT. 

WEfiSBflE3(HHH*tt. Hai3i&«ttrt©E**«Tr* 
[W#J£4] 2£fctt3E*t©3M*#»M 
ttfB^J&ttfcWitt. S^C 1 0 0 um^n^m^mT 
«. 

isi&£M©i*«««*^#»isaftT^* ct4»»t 

l»E«**^#l**iSK:B*nfc*##IW«ift# 

s c t ft 4$st t r « ¥mftmmm&m 
£» WESjfiak^ttfliiBiciasn&^vfffHtt&ft^r 

(b) ME«te«*©**a*ffi^fc****ftttiH-r* 

(c) mm&®mf&mzy^-Mi&$:<£i8.-rz>m3<?)x 

J-v7£. 

(d) HE^5-«*0/t^->i:l»EStt«l«0/^^ 
- > £ ft ^fiScf MG^flttO^ ^ - > 

ft £j£-T 3 MS 4 © X v 7 £ . 



(2) 1 0- 1 7 3 0 3 5 

2 

ft*trii:ft4**tr**«M*:**lil»««©Rm-* 
J*. 

WE»tt*«IB©ei*«» 1 0 0 umUt-V&zm-BUZ 
tt, «TEStt««©«flE*«ttV»fi«***T?**4:*l)e 

[0 0 0 1] 
[0 0 0 2] 

[«£*©Sfl5] VLS I^(D^##*^lilg§SMtcfflVi 
5n**^»HlOtt«f4, BSW 5 9^1 1/3 

3 0 0, «ciC#tt*— AttSSff, rLSIA>H^ 
. p 1 2 9tCE«3nT^S«t5fC. S*?»<t»ffll 

20 fc5WxfRttfc©fflfc*»e*a«&«fc<. b^fcn 

BjtE^ ri^e, ^m-^mmm^m^mm&<D^i±.\z m 

»^#«£ttSfcD:&SEbJ&:^£ #«^*©M 

5 £ t> 5 ,£ft * tf -5 £ -So 
[0 0 0 3] jg#fcfc4HI^Wftffl^fc* ; f4MK«*© 

^TEX«5©P 3 9 0-3 9 1 (CfB«£ftT<^£ 

S (Local Oxidation of Silicon) ffidSftJ^tlTHS. 
[0 0 0 4] 

[%i«Li5tt5SI] b^L, LOCOSffi 
CioTH ¥#ftS«lH]g&ge©Wffl{LK#5££;£ 
*»Jft«Wt:©»#»;:**JfcT* n tj^fflKlca:* £^o n 
IMDTM. rat) -6. IfiE*SKtft*«TS;fc»© 
¥W#£«@»#fS#©*«ft££'bi::. 

laiB^ft ic^it-r -& & » © sr^ ftmmi&<Dffi m 
ftfK«Hfc-r£&®a<<&5#. LOCOSSi:*v»TBn 
^0 — Xb*-^©#ffi*t^^-r#-r, aiM-ftt-— ^©isaft 

[0 0 0 5] fuf. LOCOSSCftb^^I* 
Sil/T. /X— Xlf-*«©Stt««&*^#l*«l*i 
©aJMcfitts^Wttw^ttbtt^Sfcfc^SMKftat 

Tfc*r«t5<cW«©»«Ctft. #SMB#Stt, 
4j J: tf*Bt K: «fc 0 B« b fc. 

[0006] -rat)*, &mm : f-ttm*MtfL-rz>mzm 

50 -f Xy^>^aiB*-S^tefL^WtSttWWS (Ch em 



3 

ical Mechanical Polishin 
g, KTCMPi^o) ftfl5ft<h*#fte>nT^5a^ & 

p&isifi&zmm £ n& <£ 5 & o t ^ s . 

[0 0 0 7] CMPj$ffi£JB^fc«$*^#lti«tt0>ffi* 

whmm±<Dmmmm$kz c m p <t o we b t^s 

[0 0 0 8] £<0<fc3&CMPffi©:*:StMfciga£b 
[0 0 0 9] Lfc^TH- — >?g*©S 

m'&<n&m^m.&\z\*<b-DZ*$LVz>z.t.titiz>. 4$ 

©Xy^U-Mi^lirKSK&D. WgtCcfcoTDO*- 
(dishing) %±CZ>i:^oF$m : £±CZ>. 
[0 0 10] d©ia*O^i;sttaS:0 2 2CSrf^T 
ift^-TS. 02 2 (a) tt, ^ffiW^S^tfcltbfcA*:* 
->**ilHJ*«i©HJ«&3SL.fcfflHHT»0. 02 
2 (b) tt, Gfl***ffi*{frafc«>0««*ttWr* 

[0 0 1 1] Wi2 2 (b) ICtkTJc^I;:, ¥t«:Ml 
0 lC7'f>7>KX'<-X$f)SL, X^— Xg|U 0 
2 fcfctMStSB 10 3 Sr^fiSbjfc. Z\<DMiLffl 1 0 3*tffl 

gRo$0 7-r>SPl 0 4i5j;Z>'m3£g|5 1 0 3©^®tC(i 

ffil0 1±tC, t ^. E O S -> 'J 3 I 
C©TEOSyU3>tftKCMPi 

ib. w««o5'f >a$i 0 4o->U3>a{tj«jpt i 

iMSlgPl 0 3co->Un>gft$uS 1 2 troH&IH^-ffi 
t^ttbfc. CMPMB, fI45 0 0g/c 

m 2 . mmmm*8ft. mmm^^miz^n-Lx 1 ^ 

m, *>]»3iS:M£0. 8 Mmtbfc. 
[0 0 12] A*^ — >&m*. ±IBro5-f >T> h'X^ 

-f >7> h*X^-Xi|I£A*— >ffiffi©ftJB«rtt<hb. 

»Lfct&S;0<BI2 2 (a) Cwf»ttT»4. C»*S 
5-f >T> FX^— Xifl#l mm&&x.Z>m-&\Z 



(3) ^HH^Pl 0- 1 7 3 0 3 5 

4 

[0013] z.(D&vt£mm*> *stt««/t 

^fflUKfflWTfE^U-t'-r^. J122lHlg&l*3tf>@Eli! 

[0 0 14] £&. ^tiJt*7HiafcL<tt^- 
h7KI«. «»HiaiaKMII«*fcJ4IIII»«ia0IS« 

■era. #tt«ia«iis*E**#BW5nT^*K:ii*ftt 

wsm<nsimmm.tmm\zm^mm^i.(D^m 

lt^nT^S«*t— jRWCSS. Lfctfot, Ceo J: 5 
[0 0 15] $5>C O^JSpqtDT-y ^Mfflllt^li 

x?7^7mmz\z. Tv.Gn?->mmwLmzMf$. 

[0 0 16] JifB©«fc3ft[H]*a*£-f 5<fc, «EftMK© 

[0 0 17] -7?, jqj3llK«««C$«E-r«IB 

<7)$flg£#T3S^#WtS>ftTV>&t>H>fr«x-;/ FX 
^-Xtfeofc. C<7)<fc 3 FX^-Xte. £<bU 

m o < -r « c: t «*a* b 

[0 0 18] *%BjOBW«, CMPS$I^TSi$ 

[0019] #¥&wcoM<Dgmz. ca^cto^-rs 

[0 0 2 0] 3jcfEMC3S&ICflfe©BB<Itt. »f 7 
50 [0 0 2 1] *5£WC02 e.lCffiWB0<J«. 



5 

etc**. 

[0 0 2 2] #«W©iWE&&tfK:*©fl&©BW<kfr« 
[0 0 2 3] 

[0024] ( i ) *&w<z>¥m#-mm®9&mmiz> & 

#J*fc**I*©*^»iiMRttfc*tr¥#(*a«l§IKS« 
T&oT, S?»rt«ttm©tt»flltt©¥#tt£«©£ 

sic. «t#ffitti:naE-r-&3K7-»fifi«H«&n«o{t;A. 

&©-e$>-5„ 

[0 0 2 5] £©J:5£¥JI^MMatt£«K:.t:ftfcr, 

t»j*«W£pw©s*. *fc«-^ne>wra©^aT?¥ 

sifeiwt l fc*^#»«iags^fi * - 1. urn 
[0 0 2 6] tt*. ^M«ffl£B±i:MSns$ 

ntcmi$.e>mmizmmt>n, .it«w«/h*nx^-«fe*t*# 

[0 0 2 7] Sfc. ¥»#««©»«£ LTtt, 
•teJUH*. y-h7W-f«*Sfc«JSIiaiilttfH«ft«rt 

t^MOS FET©gtti«i^- ©JBM#©teiC, m*ffi 

[0028] (2) *mw<D¥mftmmim9&£iWtes s 

«3H^7i« jfi £ 8 *f*?4HtfJI jft tc ffl £ tl fc 
[0 0 2 9] C©«fe5a:*»#*«ia»««K:J:ntf. 



(4) *&BPp 1 0- 1 7 3 0 3 5 

6 

(£&SJ!i^M*lS©¥ig{*:g«©*ffl(c. 

:i*»ftn. *©&». &&«*?**©¥*&«*£ 

ea*a*»j*snr. c:©*s*, EuncSH-r*?* mj 

[0 0 3 0] fc*. ffi^g*?SSitLT. JfiTJUli&M 
/o «rt©Kt***£WR-r tt*£lftfti* 

£©«fc 5 fcB*«*E#j*Sft 

a nr. wtcfist *7* i> u 1/^77^ 07*-* 

20 IttSut^TtS. 

[0 0 3 1] ( 3 ) *%l»©¥##aMftglB$«tt. flit 

ta (1) s&tt (2) fa«©#sft*wiiiiis^«Tfe-D 

T. ¥&#mmitf*mHZ l 0 0 ym«l*l©SEIii£fiigTT 

[0 0 3 2] £©«fc3fr¥*#jfc»igi&g«K:J:ft«. 

10 0 /imWrt©milS:SSTT^ 
StlTK*fc6, ¥##««*»Bl5iU;fc'b©<!:ttfcS 
T. «**^#«*JSft»J*T*l*©CMPW«WN::¥ 

&foMmzW?)-$:£.V2>Z:htftii\,K 7* — 

[0 0 3 3] ft*S, ^#^M*S©SV^iC|li^TS*7ClS 

©tiiLti 0 0 umzm^-tzmmz. Mia©0 2 

2lr*5^-5iSS^tt^lmmTfeO, t» 1 mmCDftiuSS 
a $ ttfciSgfc^fr 7 -f > T > H X ^- X T 

<&3©K^LT^|l|©###M^©^#«7jffi*> *gffi*£ 

[0 0 3 4] ( 4 ) *%lJli©¥tt#«8UHlttgBi*. fit 
40 m (1) ~ (3) lE*©**#Sl«0l&St«T*-pT, 

©SWffiKsSt^tf^fiJi 3 nt t> -5 1> ©T? & •& . 
[0 0 3 5] C©J:5&*##j(ll(lia»««C«fcntf, 

®mm : ¥-&Mi$.-rz>tzit>, ^witm*** m\zmmmT 
km m t& z Mfc -r * me © c m p mnm © on * s i» ± -r * 

50 ©fc«&©ffi«iUTSffl-r*Clt*tT#. *^t#*«H] 



7 

CO 0 3 6] #tC. mm®&mi&fH<D&®m®.<D¥&ft 

[0 0 3 7] (5) *%HQ¥*#£8tElBgfttt. ¥ 
Sot, *#fr««Offi*OiH«C*«r»T*#fl:**© 

[0 0 3 8] ^<D«t5a:*##Jfc«na»««ic«tntf. 

— T»*fc». «SI*^#(^iftS»fi!E-r*IK03CMP 

[0 0 3 9] ( 6 ) #f£^cD¥^#**Sli]!&g«»19:m- 

(b) gtt«*©«*3itfit»fi***«*aui-r*flS2 

nT.y-y-fh. (c) fi«*««K^3— ««S*^E-r 

5!3©Xf7^i, (d) y5-t«C/^->tfi 

ft**©/** - > i Sr^fc-f s c i »c «k 0 

A ^ - > $ 6 IS 4 CD 7. t- -y Z? h tS © T & 

-5. 

[0040] z.to£?te¥&i*m9mu&m<DWiWr-%m 

FETCOSttfiM«tS:U"f Tr> hbfc^, CWSttMt&CD 

mmm^ttMm&&Mi&?zi&<DCMPmmm\z¥'&& 
mmzmzt-zttcr, ^m^mm^m&^mmmitiz 

[0 0 4 1] ( 7 ) *56W«i|£^»*glllSSSMcoi9:H- 

He (6) nn<D*mitmm®»mme>wttH<i3 

STSoT. SttflR«m©e*3i«l 0 0/xm6t±T*« 

[0 0 4 2] C®£3ft¥^afRI9tt£ff0CW-2rS 

(C<tntf. fiH4««m«ffi|«l** 1 0 0 tfm£U:T».S*g 



(5) 1 0- 1 7 3 0 3 5 
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[0 0 4 3] &*5. i o o u mt^ogtm&w^isfzm 
*«, mm (3) izmmvtzw&timK-e&z. 

[0 0 4 4] 

[0045] (mmomm i > nn 
bfc¥ffiin-cfeo, 12(1 *mm<DMM<D¥mwmm 

[hISS^S©^ l ctslt* I I - I I 8iliTfe5. 

[0 0 4 6] :fc5IJ6©JB!£ 1 ©¥##**§II]8&fefi©ja 

mmv&mmt, *^»j«**AtiE««i*Bt**ru, 
stH t »«««ACtt»iaiaB*«fi!t'ra* ; 3 l -e**Mo 

S F E T^fiJc$nTV»S. 

20 [0047] i ©3e®k«, mmmTftmm. 

3 £Btr «fc 3 fc p ^x;i/4 * n £x;i> 5 7J^J& 

[0 0 4 8] ¥##M*£3©3*>, Sm&fiJcSHWAClJE* 
**tlfcf«#i«3att. MOSFETOffittMi 
LTfffll, MEtitttttBC&j££tt&¥*ttfl(tt3b 
». *CRHT*«**^#l*#ras»/*TSIRK:CM 
Pf*0¥fitt*l«il±f4fcftOi'5-*WibT^ 

•rs. 

30 [0 0 4 9] f^foS. 3 bSr»tt-5Ct(; 

3 b * n «r > »^ »c ttanst u fc *m.fcmt& t & * 

*>©fc*fbT. ¥##**3bSJEMJrrS£i»;:J:D. 
[0 0 5 0] fcis. ¥®&MiSS 3 c h^mfcmW 3b\Z 

JJTF. fci^tfl 0 0 um&.~fT'$>Z>m-gr\z\$, -£-©7. 

fflRStel 0 0 /am«T£-r*d£C<fcD^&#8»£3 c 

[0 0 5 1] itMS#««3 afflpiJijMffltlClin 
ftWCMOSFETQnWlSSn, 
50 3 aCOn^x^SCO^ffitfip^-v^^^WMOS FE 
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[0 0 5 2] MOSFETQnH p «?x;i/ 4 <B£®± 

\z. tz£^&isv^>m<tmfrzt£&?-hmimm6$: 
t*5tasn*. y-h«i7n fc<t;ttf3Rn>a* 

[0 0 5 3] MOSFETQpH n^iJbB^Bl 
MOSFETQn htfifU! 6 t^lt 

»¥»#«R«8bt*6ifi!cSft5. 7FM^l¥#^m^ 
[0 0 5 4] MOSFETQn^ctMp^ 
[0 0 5 5] *»ftSS 1 ©iH CMO S F E TQ n, 

[0056] t&mmi o&&T*m&mi 2 

TEOSSffl^fcCVDffiSS^fi^XvCVDffii: 

[0057] c<D£vf£¥mfcmm\$'&mwiz£.ti&, 

m^ttmm&2&Mf&?&^<DCMPmmmiz, malm 
vtifij»attEtvr. **#s«iioaii:iHi**4i:«^ 

[0 0 5 8] #CK\ B3^6B1 2 SrJH^T, #Hffl£co 
[0 0 5 9] 0 3^£0 1 2te, *5EMO— ^JSOJgffi 

[0 0 6 0] Sf, #tt»5/>jn>*^!tt**»#a« 

&«, *>U-3>aft;«l SSJBJSR-rs (0 3) . 
[0 0 6 1] *^v-U3>»ftMtt, y'J3>^tIl 
3coxhUXt'J:^ 1 co£ffl-\ <D Km fc>38£ 

[0 0 6 2] is*JZl>^itmi 3(D±m\Z7* b 



(6) 4#BB¥ 1 0 - 1 7 3 0 3 5 
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T7^M/yXh^/^-->^l, l^yXh/\^-> 
14^Wtl>o 26\Z, l/yXh/^->14$:YX 
^<hLTy'Jn>MIl 3£xy5P>;y*U /t^-x 
>^~T£ (04) o 

[0 0 6 3] 7* hVztT* hC0n& — — >y^tt4ia© 
7th'JV^77>fg«ffll^^t^, ~> 
U3>fftll 3<£X^>^tCte^»c7) H7>fXyf 

10 [0 0 6 4] #CtC, l/yXh/^->14^77y>^ 
a«*ffl^T»*bfc«, y'j3>^tll3(DA^- 
>m^ilTSIl 5*WtiJ-r-6 (05) . 
[0 0 6 5] 8»1 5(^MH ittAH H7^Xy 

[0066] ^tc, 1 ^mzmmm 1 6 * 

iftsrr& (06) o mmmi6\z, fctA«->un>» 

ftlE^T* TEOSSffl^fcCVDftlCJ: 

§TEOSy'j3>i[ftim^tt)T^§o 

mi60^Mti, T±te<Z>¥##»«l <B»tt£KRU 

m£mmizm£i%—Lte^T^z> 0 
[0067] ^\z, mmmi 6^cMPffi^^tn 

[0 0 6 8] Z.Z_X\ CMPffilCJ:*WS<Ol8L *®CD 

K«/£sn*¥»#««3 frwfr&Mf&znz z. 

l ^«ffi^Sf^»ST¥Si:f ^ c t ^ 

[0 0 6 9] 3tc*3, ~> U a >g{Lie 1 3 ti, 1 6 

40 [0 0 7 0] yU3>MKl3^X7f>yi 
T»*U ¥»#*«3SB«T5 (08) e fc*5, v- 

s ffi © ¥ a £ a 3 z: t \z & ti. 

[0 0 7 1] MOS FETQnWSSnSttf 

fcp^x^S. MOSFETQpW^tl^fifll 
n^z;P5*««t5 (09) . 

[0 0 7 2] p^x^443.fctXn£x^5<D»j3c«U 7 
50 OS F ETrt^/S^ft&t^fflttlCfc p V3L)\,4$S l kZfn 



11 

[0 0 7 3] y-M6WK6fca:*>'Un>«<t 

4MB© 7* MJ y^77>rai^fflw^^>^ 
1 0) . 

[0 0 7 4] y-Hft«K6 ttt*->U=i>»{t«ttt» 

CVDfC^O, y-hSM7^^^^SSS'>Un>K^ 

[0 0 7 5] &i3, httS7<D/^—— >^*fr5 

i*SKfc«*HSnx&fT 3 £ 

[0 0 7 6] ^tC, MOSFETQnW^^P^x 

;i/4CD^Bfft, 7^hl^yXhfeci:{;y-hti7^-? 
X^iLT^tt%¥t#M8 a^Mb, MOSFE 

iScfcCXy- mm 7 t IT^>S«I*»M« 8 

*-;i/9S»ftts (Eli D o 

[0 0 7 7] ^Mtt¥##SC«8 a*5<t^tt**#» 
fitt8bSMOSFETOV-X' KK>iLTiffi 

tL«#p >*-f At^ £ D^-TS £ 

it-T H^^-— ;i/9co«3|B|. < i:L/Ttt'>U=i> 

[0 0 7 8] it-f ;^9*«/3cLfc&K:, 

t>aAI:J:DMl, M^M8a, 8b£ 
^b«)*LDD (Lightly Doped Drain)«ig£: LTh& 

[0 0 7 9] "A\Z, fctAtfTEOSfiffl^ftCVDffi 

S^t/^-z>yLTE«l 1 *»*T4 (HI 

2) . &*3* iill Ota* SOG (Spin On Glass)?* 
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[0 0 8 0] m&\Z. fct«.tfTEOSSffl^ft:CVD 

[0 0 8 1] c<DJ:5a:*##*Sllil»*«i5<fclX-t© 

tt), ¥»#«*3 b##j*attTv>*&»* 

^-->^t£|$gCD:7* h UV^77^Iil:6»5* 

[0 0 8 2] sfc, ¥##at*iic»rtt$n*###« 

^30rapg^r 1 0 0 xxm^ftfcT£;i £fCJ;0, 
*»ft««3H|HI*S4i;5u(!:a<, 1 O 

[0 0 8 3] (^*£<7>5BJg 2 ) B13H #§SI»<Dfft«> 

[0 0 8 4] ^mrnvmrn 2 <D^m»mmm»mm\^ 

i7^M^nt^i>wi mm<DMm 1 kib^l*: 

«« 3 b^»J**nfc^f 1 7\ZZ>\,*T<D 

30 [0 0 8 5] ^#^M^3 bl:»USnfc^K«*ift: 

[0 0 8 6] C<7)J:5tt*»flc*«iattS«C < fcntf, 

^mmmm b otsr tc * if^f 

40 *»j«T*c:iK<toia«««B<oT«*w»t«fla-r 

[0 0 8 7] fcis, 7Mft¥«tt«t4U 7fi, ^FSE^I* 

[0 0 8 8] (3£K<Z>Jgtt3) H14J4, *3EW<DS& 
50 LfcBfiSWffiBT?**. 
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[0089] xmrnvrnm 3 <D¥&fcmmm$&&m^ 
mmm^. b \z & w- z> ^mw^ 3bo P ^x;i/4±t:t 

^M$nX^§t)OT^D, f^iMOSFETQ 
n. Qp*o«Wi:9^Tlt *«<0»»1K:E«L& 

[0090] msiw&a*^ ca, EiR<KttB<2)4M»# 

ti7 hmmtzBmzn&mmmM 1 8 §itsi 

[0 0 9 1] «Ffi«Sl 8tt, y— h««7 KcfcttSy 

- h mmwk stmm \zmsm 2o^ltp^xji/4^ 
snt^So -r&to-s* ^jEM^sai^ ctt, mosf 

1 8 tefORV c c Kjfiffi^ft* 19li 
Vcc^ae.f, LTflHvrfci 

[0092] ^(o±5s:*wft:*aiattSBt«fcna, 
mm Lfz^wm^ 1 ©ant^aicr* - £#-c*s 

[0 0 9 3] fcts, 8MS 1 8 45ct«lfi»IR2 0 tt, 

y- has 7 £>£^y- MfeftK 6 traRpfcjedc-rs - 

[0094] (§gss<^*§ 4 ) Bisit #5ew<z>ffico 
[0 0 9 5] *mi<DMm4<D¥m#$mm»mmti* 

BBSB««Bf^*5tt 3 b<0p^x;i/4±fc££ 

m®*ffp]^ate^fflffi^^Di 3&«»j«sn, p^x 

fife CO MO SFETQn, Q p*G>«tf K"^ ^Ttt, ^SS 
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[0096] &mmttitoM»wtLi&mRm#=FDi a. 

EiS^S B CD¥SJfls«J« 3 b \ZJ&f&2nfz p ^ x )l 4 CO 

ft, IfiVs s*±tX«iRVc c*<3SSJCffitt*n« 0 
-f&fr^ ttJRVs s*5cfc^«JHVc cra*SF^5^5 

[0 0 9 7] COJ:5 3a:*Wfl:|l*EI»««K<tnti, 
ffi*E«««BOT»lctt»ffi©*te*#TS*^*«» 
«SftT<r>&a>ofc<0lc#U ttttBttft»»Cttttffl 

«*B<Z)Ta5S#*K«fflTaci:3WT*St^OW^;' 

1 ^E*Ufc*#fr*«l<0*H*¥fi 

tc-r £ <fc **t $ & i: ^ 3 fij^c <t hb# tct#& d <h 

20 [0 0 9 8] ft 45, ^tt«¥#fr«l«2 ltt, ^FSE^I* 

[0 0 9 9] (£S£<ZHBli5) H 1 6 fcL #38811© 3 S 

[0 10 0] *^SS^^5 0^#^«lHlg&gBt4. 
E^MisS B \Z £> 1* § 3b<Dp^x;l/4±fCd7 

7>yMOSjg»«fii*?D2 ^jg^S^n, p^x;i/ 
4 45J;^n ^xJl/ 5 ©£ffifc&^x;i^<Dj&«Jfl©^M 

MO SFETQn, Q p &<Dtgm\Z~D ^Ttt, mM<DB 

<(:Ml7l;^^T^lWi2iffi1?^o Lit 

^D 2 ICO^TO^RWL/, ^Offi^SRWt-OV^T^Ift 

[0 10 1] ^7>7 p MOS»fffil^D 2 E 

mmm b co**<«Rai 3 b co P ^ x ;p 4 ±\z?- hmm 

12 2^^LTB^c^nfcy-h®<S2 3t, y- htt 

40 «2 3 0Hfloo^tttt#»flc««2 4 t^e>«ritan 

5, y- h«S2 3 0ffl!lBtCtt, it-f H^*— ;U9**ifg 

2 4 \z$zs:\zm.wv s s 43cttx««v c c \z 

[0102] cco«fc5ft#«*#««Iil»S«tcfcntf, 
ffisfcEttWWBOTffKttWffi^tlliEftWr**^® 

jsKsnTo^^ofc©fc*ru> ^^>7 p MosjB#^ffi 

50 «* : FD2 t^iaiEK^^rt-rs^^KcfcOE** 
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5, 

[0 10 3] &*3, y- h^!2 2^5cfctXy- h«« 
2 3^ y-MftlK»6 45J:tXy-h«S7 

.[0104] (l^fflcOJBSi 6 ) Bl7lt #5£W<DM<D 

[oio5] *nm<Dfffm6<D¥m»mmmKmui*+ 

^ffiMOSFETQn, Q p^fiKttKir^ 

mmMmmomm^vz tc^To^iawu -tana© 
[0106] FM&mwimm&mm^'Dz 

*fc <fc A n > i:H-^S n^c p »;f*fi*¥ 

«HMR*2 6*>5&a. p»*tt*¥W#*ltt2 5tt« 
iUVs sfcJftttStL n 2 6tt«« 

Vc c fcj&ttsns. 

[0107] ^<o,t3**#flc|i»igj»sB^j:ntf, 

««B ut^T* * t ^ 

\ZT Z> C <h **T # -5 £ ^ -5 ftL& £ tC?# £ C <h 

[0 10 8] fc*3. p«7M4f9¥«^1H4t2 5*5itXn 
»^tt**»#««2 6tt, ^F»E**»ft:«*8 a&<J: 
tf<fc*tt«¥»#«tt8 b <fcH^K»/rr*£<fc**TS 

[0 10 9] (*Jfi(0}Bfli7) B18H *mW<D£t> 
fCifi<©||M<0»ffiT»SDRAM<7>--fia|SrSL/fc¥®H 
TfeO, B19H B 1 8lCi3t*SX I XflSSitifcLfc 
&*5* Hi 9fi, 
i -tomtit * nfcftiB*^ 2 <h ¥tt#ffttfi 3 

K»2 8iSSlt, DRAMS»«T5f«8i, & 
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[0 110] *Hfl£©»8i7a>DRAMtt, H 1 8tC^ 

3 0t«k»fff3-J r JW3 1 4 M&fl22lil&4Mt-C& 

^>fT^»lHlgS3 2^cfc^'JS^ * ttl^[H]SSffl^3 3£W 
ni)OTWo H 1 9tC^f ctotCv 

»»*«2 t»**^»««*2 »cHSftfc*##«« 

[0 111] »J-feJl<7 Wfffl«2 9ICtt, ^^EUir 
OSFET©Stt«*t*5*»*«Mt3 4 feSIUWtC 
[0 112] t>X7>y- ^J^n-y^3 Ofctt, 

>^J:WJT3-^iSt^MOSFET0ffitti 
20 [0 11 3] fT^=3-^«3 l\Z\t. ^^V-tJKDV 

[0 114] ££fC, #mM<DBW>7 CDDR AMTO, 

fr^n-^flMtS 1, frK»[§ltt3 2*5<fctf 
3 7 fC^^E'J-fe;i/71/-fM^2 9 3 4tH 

50 [0 11 5] CODJ^&DRAMK.tnti, 

#««3 4 »tt<7>*»#««3 8^«^nt^ 

*«*^«««2 ft»*r*IROCMPW*«?fc«f3g 

«)*aMjc««K:iH*30«»«anr, DRAMsttfts 

MOSFET^y- btm&Mtii-rzi&Oy * hVVtf 

40 [0 116] ¥»#S«l©»ffl«*3 9iCfc;* 

: EyWK(Wl2 9 3 4 £ R|— «M*G> 

¥«#fft«3 8 
[0 117] i£»£PI*£3 7*3J;tf«2I«[tt3 9 fC 

^n-y^3 0, fT^n-^M^S 1, frfg»j[H]g&3 

2 • m^iiiKffi«3 3<z>ft««ic»j£sn 

j^ffi«3 7*«fc^«ia««3 9i:»flcSft**»#H« 

3 8<OSBK*^ ^ : E'JWKM2 9 t -fe>XT> 
50 ^•Mr3-^(fi«3 0 l fr^3— ^ffl«3 1 
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OSS 3 2 Sittt^JSiR • ffl*)ll»flUa3 3cD=&^®tr^ 
[0 118] &43, *mM<nMM7 ©DRAM©i?it73 

mncomm i vzmikm&mxmmmm. 2 . mo 

SFETQn, Qp, Gtfl 1 1 Ig©gjg7?j£ £ 

[0119] (mMomm 8 > §2ob, #»«©«&© 

[0 12 0] *^©«ffi8©¥«tt«lftli]ttgB©tt 

fhTjfett, *«#:*«[HlgSgM^*^-r^MOS FET 
©Stt«*/t*->a»5. *SSo»ii-7i:E«bfc 
###**»[H]&Sg©##fl>:ai£ 1 f-®fiX$n«>«SISg 
^giM^2 £^©$«5St^#8l^ 2 Kffl 

3 ©r? 9 - > * S SjM (CKth-r -5 *> ©T fe -5 . 
[0 12 1] Sf, #»{Mfe«@l&*«K:S#3ft** 

o£firr& (x^-^7'2 oi)„ 

[0 12 2] «rEISB»W-7 f -^*»5MOS FE 

T ©fgtt«tt A' * — > WlSith^ffi \Z. «t 0 •& 

Ufy^2 0 2) . 

[0 12 3] ^CtC, ffi14^«/1^->*^-> v-it^fij 
T-5 (Xt77'2 0 3) . ::t. ^->>->3.rafSSttv S 
tt«i*/t ^ - > ©¥*$ IB B5 £ RIS& £ T « C £ * 
•5. 

[0 12 4] JfcKl, ^y->3.rt©iStt«*fB«ftfHir 

[0 12 5] JfcC, ffittflWIBK iWSffift ± D t>*S t> 
*»S*»*«»iJ-r* Uf7^2 0 5) . S5£fit(i. 
#*1£ 1 £®0>¥i9«tt*ltt«£ «fc 0 *>—«©«*:«■* 
3t^ffi£T3;i £>^T£5. fc£*J£, ¥*9S14$iigc& 
S©5 0%igt1"Sii:i(i5Tt5. 

[0 12 6] SttfllKffi^JftSttJ:?)*)**^**^^ 

5 0 «SS<i:-r*^<t^T€rS. 

[0 12 7] XfyT'2 0 7T?y5-Mti?£iiflnL;t& 
«, 7T'^2 0 6 Kit*. 4/-7->aW«il^7l 
fc*»S*»e*l»JT* Ur7y2 0 6) . 

[0 12 8] ^ / 7 y a OMA^T bTtriiiUf ^ 

8) , Xf77'2 0 4i:l5. £*y->3.©t&j£;W7 
L-Tt»S»-&ICtt«iaSi(ijE7rs (XT7/2 0 9) . 
[0 12 9] £©«fc3fc¥»ft:*»II]g&gfi©»fh75rS: 
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©J:3fc¥»#«*/t* — >©*«KMM«*a&K 1 ©± 

«^(c«*^#:^^c 3 *«astr* c: £&< hh39— k» 

/0 C«j(l* ; f»«««t2*»riET*l6©CMPW*«f»=# 

3MMt&atiBiB£iR©ffift8ifc£*t«;-r« 

-5. 

[0 13 0] fc*. «14M«SK©ffiS«. B2 1CS 
T «t 3 ffi C «t o TflJTr £ r £ t> T? * -5 . 

[0131] i2 nt *^©<te©sii6©JKSi-e»s 

20 [0 13 2] Tfcfc>1S. ifBilSIfiltClHlSSiaH-T 1 -^^ 
]&#L (Xf'y7"2 11), Sttfgi£/N°*->££fi£L 
T 12). ffittfWK/^-^IWceifcfctt 

»t5 (Xf77"2 13) . COlH¥LfcB«*»l 0 0 
^m<tt) t>/h£(^g;^£W3iJL Ut77'2 14) . 

Lfcd^^WJpJSiJSrfr Wfyy (X^-yZf2 1 5) C 

A* — >£Jf AT5 Uf77"2 16). 
^->SrJf AtXf77 , 2 1 5C:jfi*. ^SttSlft^ * 
50 ->l:^^T^^7bifc^S^©W)?'J^ff^ Ut 
•7 7"2 15) . *ITUT^Jtel>*#lCttttje©»*S3fc 
©SteMEc/^ — >C#1LT (7f77'2 17) . X 
^•^^2 13ICSD, *jf7LTt»**-&fCtt, &g£*S 
7-T-5 (Xry^2 18). 

[0 13 3] C©«fc3&¥flM**«HB««©RH-*ffi 
Ttt, ?§ttM^^->©ffl^©Wef*U 0 0 Mm©m 

40 [0 13 4] &L±, *§mm\z&-iTts.zntz.$tw*S£ 

fHEHffi©^(clS^^n^ ; fo©T(i^<. -?-©gg<£ 
jgffii L^C HilTt* ^MoJtETab -5 CI £ «W O ST fc 

[0 13 5] 

[0136] -rftto-s. cupm^m^xmmmT^m 
so ««ft»jaE-r**^c *w#a«©«*K:j:si!!i^^ 
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T£S. 

[0 13 7] $.fz. Dfl*-tC<fc0%^-r-5^ffi^tt«iii<£ 
HtCjgHbfc:7* h i Jy^7 7-f»©7-y>»ftT5: 

tfST^S. 

[0 13 8] £<=>tc. HX^-XtftoWit 

s. 

[oi3 9] ©i*?»»c;gB-rs*?&# 

*«*H©IH*«»£L;fc^¥##:«*^*->©»tt 

[0B©«W<cift?Jn 

[0 1] *«0»»T*5*##SS*lHl»« 

©WfTtf h©— 0iJ£jSbfc¥ffi0T'&So 
[0 2] *%H©— ^©»tgT&*^**&IXlilE&g 

mcom i ci&tts i i - i i iUfBiffe^. 
[0 3] *9tm<D—mma>iftm-i;ii>&¥mi*mmmtom 

fi©Kii:^ffi©— 0J£iiSflS{;:^bfcgaWffi0T-<& 
s« 

[0 4] *9tm<D—mte<a&ttb&¥m#mm®&2i 

So 

[0 5] SSE©^-C*S*j»ft:*«lHlBS^ 
B©tSjfi:^2£©— 09 SlgJStC^ b Ac^gP»fffi0T& 
So 

[0 6] *%IJI1®— £ffi®»J£T&«¥*tt&Btli]&g 

B (OS jt#&©-0iJ £ IDS JUS b fcSffiffi 9 m X' & 

So 

[0 7] *%tw<D--$tMe)Mmi-c$>z>¥mfcMmm&m 
m omi&um<D~M &xm& \zm b tz^m mm m x- & 

-So 

[0 8] :4&ijg©— %tt©»i^&S¥*flt&RI§]l&& 

So 

[0 9] »K©#ffiT**¥##««ia»£ 

So 

[010] #3sw©— $tt©jBflg-r&s¥W#*8tiiift 

So 

[0 11] *»W©— **©®»T»*¥*fM&»0» 
^B ©£> Jft*j* © -0>J * X&JB K: * b SSR KM B T- $> 

So 

[012] *9&m<o—mna>f»tiL-cx>*¥m&&mmvi 

mm ©s m. © -m z igi c * b fc® m -c * 
s. 

[0 13] #fglK©fl&©^©^fi8T*S#j|Sft:JIM8IS 
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sss a © £ b ;t saw ffl 0 t* & s „ 

[014] *KW©3 6R:«&©Siai©»SB-C»*iJt»# 

asmsssfi©— #j b fceswrWH-e & s . 

[01 5] *mmi&<D$£M<oBmT' &mm\Bi 
s& m m © - « stR b & gffi r ® 0 r * s . 

[016] #ISBJi©;* &Kfl&©$6ifi©»tBT**3M*# 

a«ngss«©-^J b fcSfiPK ffi0-e$> s . 
[017] *ftw<Dmv>mme>Mm-c &s¥# wmmm 
8&eg©-0j£7Kb;rcgss»Tffi0T-cfcs. 

10 [0 1 8] #f£BJi©3 £>lCte©jgJ&£©ft^T-&SDRA 
M©— 0y£5Kbfc¥®0Ti&S„ 

[0 19] 0 1 8 KiJttSX I XgR£ffi;;*:Lfc¥W0T 
&S. 

[02 0] *3^©ffi©£ffi©«ffiT&«¥tttt4£ttl9 

S. 

[0 2 1] *%W©tt©£t6©&ffiT%S¥*#*fltia 

BSSfi©^:th^}*©ffi©^J*^b^:7 d— — Hfab 

So 

20 [02 2] (a) tt. *ISW#&a«ftfftb&/'<*-->« 
Itffl^IiroSi^LfcffliiT^t), (b) tt. 
P3*«*3£«fl:-r<5fc«)©5e*SKWra«*HT* 

So 

[»**©»«] 

1 

2 ^jSfg^^iiM^ 

3 

3 a ^sSttMifc 

3 b 

30 3 c ^a»##it&Sc 

4 P^3L)V 

5 n^iJI/ 

6 y-M6IH)t 

7 y-HUS 

8 a 7ffi«¥fffl:««t 

8 b ^mvi^mfcM®. 

9 K^-JU 

I 0 feftK 

I I Mm 

40 1 2 ttffcjR 

13 ->>j3>3Mfc« 

14 l/y*X h/N"^ — > 
1 5 i£j?S 

1 6 ttMR 
1 7 

1 8 ^a«s 

1 9 TO&ttl^VttfHtt 

2 0 £*jR 

2 1 ^m^mwrnm 

50 2 2 y- Mffei^M 
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